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generalizabiiity of results, and maximize power iij. hypcth^sij/s 
testing. (Author) ' ^ 
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A: Multivariatje Analysis 9f Personal Space 

C » 

The content of environmental psychology hasj included ^ 

^ • y ' - 

research dealing with th6 relation of the- physidal erTvironment 
-to social^ behavior • Recant reviews (e»g», Altmin, 1976) have 
-indicated over 200 empirical studies concerned with the relation 
of aspects of the social-physical environment xo tjie social- 
behavior varia^ble personal spafae » . Specif icalijy, the personal 
space of strangers who are not attempting to influence each other 
has been extensively* studied^ • 

Regardless of, theoretical definition^, personal space has 
typically beerv. operationally defined by interpersonal distance, 
or the angle of orientation one perso'n adopts relative to others 
CO uprising the social-physical environments. Early research 
usually employed only one of these operational definitions of* 
personal space and focused, on* changes in personal space as sL 
function of the gender and ag^ of the subject ^population under 
study and the Render an(i'age.of the persons coit^risiiig the 
social-physical environments This previous univariate' research 
has established a. relation between magnitude^ of jpersonal spac$| 
defined by interpersonal distance ^nd psychological stress in * 
ithe form pf statxis differences among' th^ persons presents ^ 
Yov example, Lo.tt and Somin6r ( I967 ) , Mehrabian and Triar (I969), 
and Latta and Kahn , (1,972) have reported males to^place themselves 
cl^oser to peers' th^n to persons of 'higher status* 

^Pedersen' and Shears ,( 1973'^ in' re jecting simple univ^ria^^^e 
definitions of personal space', .Suggest that personal space , . , 
is defined by at least three .components 1^ a) ^ relational , space 
referring to i:ha orientations of people toward 'one^ another, 

ERJC ... 3- . ■ 
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b) locational space referring to ^the use of the physical setting^ * 
such a,s chairs arid tables, and c) interactional space referring 
to Variables that influence the flow of communication, such 'as 
interpersonal 4istance or eye bantact. These components^of 
personal <space are assumed to be governed by tendencies to 

^approach or avoid other persons in the social-physical environment. 
The magnitude of multivariate, personal space is assumed to be . 

^ad justed by changes in one' or more of the three components whenever 
psychological^ equilibrium is disturbed by situational factors 
such psycho Ipgi^cal stress. ' * . . > . 

The present experiment was designed as a multivariate t^st 
qf the hypothesized relation ^f personal space to status differences. 
Three measures multivariate personal space (shoulder orientation, 
seating positiQi:j'^at or away from an occupied table, and interpersonal 
distance) were used to determine if psychological stress, in the 
form of status differences among strangers, leads to an increase 
in. multivariate^ personal space. Based on previous univariate 
research (see Pedersen and Shears, 1973 for a review)/' the three 
dimensions of multivariate personal space (relationfitl, locational, 
and^interactional)" were predicted to vary* with a stranger"^* s , . 

status level in the following mariner.. Subjects were expected ' 
to maintain! a) maximum multivariate personal space with ptrangers 



of higher and lower status, and b) minimum multivariate personal * 
space with strangers of peer status. - * 4 ^ 

Method ' . A* ' . 
Subjects and Design • » . . 

? Participants were 48 male and 48 female general psychology 

' «' ' * ' ' 

students who p^rticipafted 'for ejftra credit in their .course'. * ^ 
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^Eight males and eight females were randomly, assigned to oije 
of six levels of the independent variable target status, which 
was manipulated by the age and g^ender of the target • Followi:ng 
Sampson Cl969)f the s.tatus level of male targets w^s -assumed 
liigJier than female, and older targets higher than younger, • 
The rpale and female low' status 'targets rwere nine years*-' old, 
thos.e of^peer status were college age, and those of highest 
status were' fifty years old, ♦ Thus targe.t status level was 
classified from 1 to 6, The targets were equated on genera! 
physical attractiveness and two different targetg w^ere used at 
each status level "to determine if spacing *was specific to an v ' 
individual target, ^ ^ ' ' 

Experimental Room ' ^, 

-* Figure '1 presents a diagram' of the room used for this study^ 
The itarget was reading a book in the position marked "T" m * 
Figure 1, A cjiair on rollers was just inside the door approximately 
five feet from the nearest corner .of the table, -and was the only ^ 
available seat in the room. There was^erlough room around the 
table for six seating positions, > 



^Insert Figure 1 At?out Here • . ; • 

Procedure ^ , • ^ - 

' ^ When the subject arrived ^for the experiment, the experimenter ^ 

directed him/her to enter the experinnental room and pull up a 

chair at the tabl.e whil^ th,e experimenter obtained the materials 

» ' * , . ^ 

for the experiment. All targets were trained to glance, but' hot 
smile > sit the subject as he/she entered the room and then to', 



continue reading to avoid interaction* After giving the subject 

. • ^ ' r * . ... 

sufficient time to position the chair, tlte-experimehl^er went to- 
the room and colLected the data. * Before entering the experimental 
room, the experiment^er unp^l^trusively y^ecorde^' t^e.subject ' s 
shoulder orientation on a* data sj^eet i^ientix^al to* Figure 1 by 
drawing a cil*cle representing the.^ipot the subject had placed 
the chair and then drawi ng a line through the circle representing 
the subject's «houIder orientation. Th'e relational space 'measure 
Was 'the angle between a line' perpendicular tp the subject's 
shoulder orientation and a line to .the tar§e,i constituting line 
of sight for eye'contact from the subjec"£'s phosen position.. 
The subject's, seating position was' scored as 1 if h§/she sat 
at the table with the target- an^ 0 if he/sh€- did not move the 
chair to the. table as;;inst^ucted. The use* of the table* constituted 
the locational. space measure. The interactional space ineasu;re, , ^ 

interpersonal distance, wpis obtained By stretching a tape measure\ 

oetween the closest pojunts of the target's and subject's chairs, > 

and was recorded in inches.^ 

Results and Discussion* 

A^. summary of . the raw data for the Jthree^ cpmpon€rits of- 

njultivariate personal space gis a */unction of subject gender and 

tpcrget status levdil is presented in Table 1. * ^ 

■ - X..: • ■ , 

^* ' Insert Table 1 Here 

. ^ % ^^^i^-^^^ 

* < "^'^firpreXiminarir '2 X 0 X 2 multivariate analysis of variance 

* * - / 

(MANOVA) 'was^ conducted with the ^last faCLtor coi^espbnding to the 



. two different targets used in each cell of the '2 X 6 between factor 
designt Since the target used in. a cell wa^s not found to be • 
a. significant sourcxa .of varijation,\ the data were coirapspd 'and 
a 2 X 6 lyiANOVA was computed with an- n of .eight' per cell. , ^ 
The results- of this MANOVA"with stib3ect gender and target status 
leve^l as between subjects factors and the body orientation, ' ! 
seajting pasition, and distance measures as ^correlaj>^ dependent 
measures of multivariate personal spac'e is .presented in^Ta^^le 2. . 



• Insert Table 2 ^Here 



Relation of Status Level to Muliivariate Personal- Space 

Table 2 in^cates .support for the hyp^hesized relation of ' " 
-^target statuf level to tl\e ^magnitude of multivariate personal space. ^ 
This relation applies to all three o6.mponente\of' ntultivariate /> 



personal, space as evidenced by a significant ms^in effect for the 
status level" variable in all three univariate analyses of variance. 
Since the significant main effect of sub,ject gender observed, in 

theMANOVA applied only to the relational component of multivariate 

\\ • ' \ • 
ipersonal space, it was considered 61f minor inrportaVice. 

« »- ' \ 

A graph -of the relertion of target status^level to the magnitude 



of multivariate^ personal space appears^ in Figure 2 



n of jth^ 



The jnultivariate 



personal space values are a linear combinatjj^n of jthe three 
univariate measures of .5)ersonal space computed by using, tjie eigen 

Waluea from the MANOVA as weights. Figure 2 illustrates the \ ^ 
curvilinear relation of target status level to th^ magnitude of 

. multivariate personal space and suggests that ^ychological stress 



. Insert Figxire 2 Here 



in the' form of status differences among Strangers expands 
multivariate personal space as hypothesized • The main effect 

of sul>ject gender on the ma^nitu^e of multivariate persona! space 

• . - • • / • 

- is^also illustrated in Figure 2 and suggests that females ai\e- 

• ■■• . . > ^ 

more sensitive than males to sociaV-physical environmental cues 

such,;ad the- a^e and gender " of other persons, \ ^ , . 

* ' ^Conclusions • . • ^ ^ 

Sutmnary gf Findings 

The data reported here sugge&t that- the magnitude^ of 

multivariate personal space varies .with the gender of the subject 

and the status level of • strangers^^^ social-jrtiysical- 

environment. Thus when the'subject is under stress because pf 

^status differences, the. magnitude of multivawriate personal^ sj^ce 

is adjusted c*hanges in afll thre^ oomponents of personal space i 

relational, t locational, arid interactional. This adjustment is 

more pronounced in females than in m^les,- possibly because of 

greater female sensitivity to the social-physical enviranment# 

Methodological Considerations . ^ ^ . ^ ' 

The effects of experimenter bias oxt-experimental re'sults 

(eft, Rosenthal, 1966) favors the' use ^f behavioral measures of 

> 

personal -spa^ce as employed ih this study., Although the trend is 
toward employ ifig, behavioral measures of peiisonal spac?ie*( Evans & 
Howard, 1973) t univariate dependent measures would not seem 
adequate for the study of a. 'complex cohstruct such as personal 
space. The complex nature .of human social behavior suggests 
employment of a combination of measures designed to minimize bias 
and maximize' generalizability. Studies based oh a single dep^dent 
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1 

jineasure, such as interpersonajL distance could ea^sily be 

^ • ' * « .« » 

improved ^ith the addition of a body orientation pleasure at' 

little cost* in time and. effort. In studies where the two 

'dependent measures have both been- taken, the experimenters 

'have routinely conducted separate univariate analyses of 

_ • • I , ' r ' 

variance,. Analysing the measures separately robs the . 
investigator of po^wer in testing hig ijiypothesis. (See Kerlinger/ 
and^Pedhazur^ 1973 1 P»' 359 for an example of multivariate 

statistical significance with , unusual- univariate effects.) 

. . ^ ' ^ - • ^ / 

The multivariate nature of personal space -suggests a multivari*ate 

approach in both experimentation and analysis;. 

^4 * • * • . * . 
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Table 1 



^Summary of the Raw Scores for the Three Components of 

Multivariate Personal Spacre as a Function of 

♦ ^ - » ' 
Subject tiendei* and Target Status .Level 



Subject 
Gender 



Males 



Females 



/ 



* 


Component 


of Multivariate Personal Space/ 


Target 


Relational- 


- Ldcatix^jnal — 


IntpraG tional 


Siiatus Level 

• 


Orientation 


^ Sea tine: Position^ 


Distance^ 


1 








■ ■ 2 ' 


36' 






J 




1 A A A 


5y ■ 






. ■ 75.0 

^ -,l 


72 

< 


• 5 

s. 


- ^3 


, ' 50.0 


> • 9^ ■ * 


6 . 


77. 


^ 12.5 


120 


1 , . 


# 


25.. 0 


: 111 




29 , 


75.0 • 




3 


21° 


87.5 


/ 63 ' • 


■ k 


. 37 


75.0 • . 


'85. 


4 

5 

< 


> 49 


3,7.5 


108 


6. • 


53 . 


\ ^2.5' 


88 



- ■ r 

^Reported mean degrees. 



'^Reported as^ ?S of .males or females seatedJiH: the table in each cell. 
^Reported *fLs mean inches. * \ { 



MPS . [ < .' 'rf . ' ■ 

Table 2 ' ' 

* f * * 

: • Summary of the MANOVA for - - . _ 

/ Multivariate Personal Space as a Function of 
Subject Gender and Target Status Level 

. Variable with Significant F 
Source^ .Multivariate F (df^, dfg) in the ANOVA / .05) 
Subject . _ * ■ » 

Gender- (A) 2^75 {3, 82), e'Z'.OS' Body Orientation 
Target ^ . , ^ _ . 

Status .3.56 (15, 242); .OObl Body Orientation, Seating 

* * * ' » 

Level CB) ' . ' Position, .Distanpe 

. ■ ^. / / ' 

AXE 1.39 (15, . 242), n.s. None 
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Ftgure Captions 



«' Figv«^. 1,. Floor Plan' for the Experimental Room, • 

Figure 2. Multivariate Personal Space a^ a'Function' of 



Stra[nger^taius and Subject Gender 
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